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Safe Drinking Water Act. Furthermore, it is assumed that there will
be compliance with all additions and revisions to these standards.

Chemical Analysis

It is extremely important that every effort be expended to establish
the inorganic and organic composition of the influent and effluent of
the pilot or treatment facility. This analysis will involve surveys
of all major domestic and industrial inputs to the wastewater col-
lection system, and of the influent to the treatment facility, to
establish source and time variations. Efforts should be made to
characterize the removal efficiencies of major unit operations in the
treatment train with regard to trace metals and specific organic
contaminants. Concentration ranges for toxic trace elements such as
arsenic, cadmium, chromium, copper, lead, mercury, selenium, and
silver must be known or predicted.

Similarly, the composition and concentrations of major organic
contaminants must be established. The effort will unquestionably
involve the application of relatively sophisticated gas chromato-
graphic/mass spectrometric (GC/MS) techniques. Useful guidelines for
organic analyses have been suggested by McCarty et al. (1980). All
organic constituents present in detectable concentrations (at least 1
ng/liter) should be identified; special attention should be paid to
aromatic hydrocarbons, synthetic chlorinated compounds, chlorination
products, natural products, phthalate esters, and miscellaneous
compounds identified in similar large-scale treatment projects. In
addition to screening and analyzing detectable organic constituents,
it is also recommended that a wide range of general and specific
chemical parameters be targeted for analysis. Along with the poten-
tially toxic inorganic substances mentioned above, monitoring should
be conducted to include the Environmental Protection Agency's (EPA)
Priority Pollutants for which health criteria documents have been
developed, as well as other specific chemicals likely to be present
and about which there is information on adverse health effects. Stan-
dardized methodologies have been developed for identification and
measurement of the Priority Pollutants.

Although the utility of surrogate chemical monitoring is subject
to question for the reasons discussed in earlier chapters, preliminary
and pilot-scale testing should involve analysis of surrogates (e.g.,
total organic carbon and total organic halogens) to uncover relation-
ships, if any, that may have predictive value for changes in the
effluent or its concentrates at the reuse site under development.
These tests are relatively inexpensive and rapid; they provide a data
base for correlations that may become evident only in the future.

A special analytical problem is presented by the need to develop
concentrates for toxicological testing. It is necessary to determine
the inorganic and organic composition (chemical "fingerprint") of the
concentrate. This procedure involves extremely careful and extensive
GC/MS analytical work, which, when compared with the inorganic and
surrogate chemical data, will provide the only chemical indication of
artifact formation or constituent loss as a result of the
concentration process.